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Salt film formation during the anodic polarizaion
of adive metals is a relevant phenomenon in many
eledrochemicd proceses sich as eledrochemicd
madining, eledrolytic padlishing and corrosion. Much
work has been done in the past on the cmposition and
eledrochemicd behaviour of the anodic films formed on
lead eledrodes in sulphuric and other addic dedrolytes.
However, the kinetics and mechanism lealing to the
formation of the passve layers as well as the
eledroreduction processare till open to discusson [1-3].
Previous gudies on the dedrochemicd properties of leal
eledrodes in aqueous HCI solutions indicae that the
overall readion leading to passvation is the formation of
alayer of PbCl, being the diffusion of chloride ionsto the
electrode surfacethe limiting fador in the formation of
the passve layer [4].

In this work the adive to passive transition of lead
eledrodes in solutions containing chloride is described
and it will be shown that a poorly conducting salt film is
formed involving different overpotential contributions
with a predominant ohmic resistance ontrol at high
surface overages. The working eledrode mnsisted of a
polycrystalline lead rod (99.9999% purity) polished
medhanicdly with emery paper.

The j/E potentiodynamic profiles siow during the
positive potential scan an anodic current peak in the -0.5
to -0.3 V poatentia range which is attributed to the
formation of the PbCl, layer followed by a more or less
sharp deaease in current due to the fad that the salt layer
isinsulating or poaly conducting and produces eledrode
pasdvation. The arrent density remains low until ca.
2.2V where bre&kdown of the awodic film with
simultaneous oxygen evolution takes place In the
negative scan the arrent density is very low in a wide
potential range ad at -0.6 V, the dedroreduction of the
anodic film occurs.

Potentiodynamic curves taken at different sweep
rates show that the j/E response has the same general
shape and that there is a potential range where alinea j/E
behaviour for the anodic & well as for the cahodic
processesis obtained. Also, pek current density and pegk
potential for both the anodic and the cahodic aurrent
pedks were found to vary linearly with the square roct of
swee rate, being a dea indicaion that the rate of the
overall processesis controlled by aresistive process [5-8].
The ealy stages of eledroformation d the salt layer also
involve soluble spedes formation and a nucledion step.

The potentiodynamic results were explained
through the layer-pore resistance model [5-8]. According
to this model, the pasdvating layer grows and spreads
aaoss the surface until only small pores in the layer
remain and the rate of the aurrent flow is controll ed by the
resistance of the dedrolyte in the pores. The
potentiodynamic j/E profiles for a film growing under

resistance @ntrol should exhibit a maximum current and
the curves ohtained at different sweep rates should have
the same shape, charaderized by a linea portion in the
rising part of the current peak. After the maximum, the
current should show a sharp deaease ad the fina value
is dependent on film conductivity and surface overage.
Experimental potentiodynamic profiles obtained under
different experimental conditions were compared with
theoreticd curves cdculated using the model and the
charaderistic parameters of the porous layer were
ohtained. The excdlent agreament of the experimental
data with the model gives an additiona evidence that
growth of the salt film is mainly controlled by the
resistance of the pore-layer system.
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